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1. Supercond^ting electromagnet apparatus comprising a main coil assembly 
(1; 10 for producing a central magnetic field in a woridng volume, main current supply 
5 means (5) connected to the main coil assembly for energising and de-energising the 
main coil assembly^ and for persisting the superconducting current flow in the main coil 
assembly when a desired constant current level has been reached, in order to generate a 
central magnetic field of high homogeneity in the working volmne, a BO shim coil 
assembly (2; 2*) for proviqing fine adjustment of the central magnetic field, the BO shim 
10 coil assembly comprising superconducting shim coil means connected within a closed 
loop and arranged to magnetically couple with the main coil assembly (1; T), auxiliary 
cuirent supply means (6) connected to the BO shim coil assembly for supplying current 
to the closed loop, and for persisting the superconducting current flow in the closed loop 
when a desired constant cun^ent level has been reached, in order to provide fine 
1 5 adjustment of the central niagnetic field within the working volume without 
significantly degrading the homogeneity of the central magnetic field, and control 
means (31, 38) for controlling the main and auxiliary current supply means (5, 6), 
wherein the main coil assembly (l\ 1% the BO shim coil assembly (2; 2") and the control 
means (31, 38) are adapted to provide significant compensation for the effect of 
20 variation of the magnetic field within the working volume with time whilst maintaining 
the superconducting current flows in\the main coil assembly (1; 1') and the BO shim coil 
assembly (2; 2*). 



2. Apparatus according to claim 1, wherein the main coil assembly (1; T), the BO 
25 shim coil assembly (2; 2*) and the control means (31, 38) are adapted to compensate for 
the effect of time variation of the magnetic field within the working volume as a result 
of variation of the ambient magnetic field with time. 



30 



3. Apparatu§"acQOTding to claim 1 or 2, wherein the main coil assembly (1; 1% the 
BO shim coil assembly (27^0"^i4^® control means (31, 38) are ad£Q>ted to compensate 
for the effect of time variation of thefeagiietic field within the working volume as a 
result of variation of the current flow in m^^-^fiamn coil assembly with time. 
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4. Apparatus accordingHcvclaim 1, 2 or 3, wherein the BO shim coil assembly 
(2; 20 is constracted from a matenM^liaying a critical current value, at which the BO 
shim coil assembly would revert to tiie nomal^nducting state, which is significantly 




AMENDED SHEET 



wo 00/52490 



PCT/GBOO/00658 



. 16 

Nm-eater than the value of the current required to compensate for time variation of the 
magnetic field within the working volimie. 

5. Vpparatus according to any preceding claim, wherein the BO shim coil assembly 
(2; 2') indsmjorates at least one coil wound on the same former as at least one coil of the 
main coil assembly. 



6. Apparatuss^ccording to any preceding claim, wherein the auxiliary current 
supply means (6) incorporates a superconducting switch (4) including a heating element 
for heating the switch^) to drive it out of its superconducting state to cause the current 
passing through the swit^ (4) to decay. 

7. Apparatus according tq^any preceding claim, wherein the main current supply 
means (5) incorporates a superconducting switch (3) including a heating element for 
heating the switch (3) to drive it out of its superconducting state to cause the current in 
the main coil assembly ( 1 ; 1') to decays 



8. Apparatus according to any prece^g claim, wherein the auxiliary current 
supply means (6) includes input terminals to Syhich current is supplied under control of 
the control means (31) during initial energisation; of the BO shim coil assembly (2; 2'), 
such current supply to the input terminals being terminated when the current flowing in 
the closed loop has reached the desired level. 

9. Apparatus according to any preceding claim, whWein the main coil assembly 
(1; r) comprises a plurality of superconducting main coils connected in series within a 
closed loop. \ 

10. Apparatus according to any preceding claim, wherein the rnain coil assembly 
(1; 1') comprises at least one coil wound in one direction and at le^ one other coil 
wound in the opposite direction. 
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1 1 . Apparatus accoraing-ta^g^ceding claim, wherein the BO shim coil assembly 
(2; 2') comprises a plurality of superconailBtiag.^lam coils coraiected in series within a 
_closed loop. 



1 2. Apparatus according to claim 1 1 , wherein at least one of the coils of the BO shim 
coil assembly (2; 2') is constituted by part of the main coil assembly. 



13. Aimaratus according to any preceding claim, wherein the BO shim coil assembly 
(2; 2') compriser^Oleast one coil wound in one direction and at least one other coil 
wound in the opposite directii 

14. Apparatus according to any precedinglfefaa^herein at least one fiarther shim 
coil assembly (29) is provided for adjustment of the de^re^^f homogeneity of the 
central magnetic field. 
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